Nucleotide and nucleoside analogues as inhibitors of cytosolic 5'-nucleotidase I from heart.
Substrate and product specificity studies were used to develop inhibitors of the cytosolic 5'-nucleotidase I (c-N-I) from myocardium. As measured by Vmax/Km, c-N-I preferred pyrimidine 2'-deoxyribonucleotides as substrates with thymidine monophosphate (TMP) being the most efficient. In product inhibition studies, thymidine inhibited noncompetitively and inorganic phosphate inhibited competitively, consistent with an ordered release of nucleoside prior to phosphate. Mirroring nucleotide substrate specificities, pyrimidine nucleosides were more potent product inhibitors than purine nucleosides. Thus, pyrimidine nucleotide and nucleoside analogues were developed as inhibitors. Phosphonate analogues of TMP were synthesized by a novel method. The most potent was the 5'-phosphonate of 3'-deoxythymidine (ddT) (apparent Ki value of 63 nM). In addition, pyrimidine nucleoside analogues were inhibitors with 5-ethynyl-2',3'-dideoxyuridine being the most potent (apparent Ki value of 3.7 microM). The most potent nucleotide and nucleoside inhibitor were both greater than 1000-fold more potent inhibiting c-N-I than the cytosolic 5'-nucleotidase II. The nucleoside analogue was also greater than 1000-fold more potent against c-N-I than the membrane ecto-5'-nucleotidase (e-N). Because the phosphonate analogues measurably inhibited e-N (apparent Ki values of 6-12 microM), the selectivity of the phosphonates for c-N-I versus e-N was less (40-200-fold). Because of the high selectivity for c-N-I versus both of the other 5'-nucleotidases, the nucleoside inhibitors of c-N-I may be useful biochemical tools in discerning the role that c-N-I plays in generating adenosine within myocardium.